The vascular effects of noradrenaline, ATP, para-thyroid hormone (PTH) and prostaglandin E2 (PGE2) were investigated in the rat. Additionally, the exchange of mineral ions between bone and blood was assessed by measuring strontium clearance, with the aim of investigating whether the vascular effects of these agents altered uptake of mineral ions or if this exchange could be changed independently of blood flow. Radioactive microspheres and 85Sr were used to establish bone blood flow and mineral clearance. Measurements of bone blood flow and arterial pressure were made in each animal and used to calculate vascular resistance. A measurement of 85Sr clearance was also obtained. Arterial blood pressure was significantly affected by noradrenaline (P \m=le\ 0 \ m= . \ 0 0 3 ) and ATP (P \ m= l e \ 0\m=.\015).Additionally, noradrenaline significantly (P \m=le\ 0 \ m = . \ 0 3 ) reduced bone blood flow. This decrease was related to a significant increase in vascular resistance. Arterial blood pressure and bone blood flow were significantly reduced by both bovine PTH(1\p=n-\34) (P \ m= l e \ Vascular resistance to bone was increased by both agents but this was only statistically significant in the case of PGE2 (P \m=le\ 0\ m=. \ 01) . A significant (P\ m=l e\ 0 \ m = . \ 0 0 1 ) reduction in strontium was also produced by PGE2. In each group the relationship between bone blood flow and strontium clearance was then analysed. Only the PGE2-treated group had a slope of the regression which was statistically different from both the control animals and the other drug-treated groups. Treatment with PGE2 therefore resulted in a dose-related decrease in 85Sr clearance which was not related to the reduction in bone blood flow.
establish bone blood flow and mineral clearance. Measurements of bone blood flow and arterial pressure were made in each animal and used to calculate vascular resistance. A measurement of 85Sr clearance was also obtained. Arterial blood pressure was significantly affected by noradrenaline (P \m=le\ 0 \ m= . \ 0 0 3 ) and ATP (P \ m= l e \ 0\m=.\015).Additionally, noradrenaline significantly (P \m=le\ 0 \ m = . \ 0 3 ) reduced bone blood flow. This decrease was related to a significant increase in vascular resistance. Arterial blood pressure and bone blood flow were significantly reduced by both bovine PTH(1\p=n-\34) (P \ m= l e \ 0 \ m = . \ 0 0 1 , P \m=le\ 0 \ m = . \ 0 2 ) and PGE2 (P \m=le\ 0 \ m = . \ 0 0 5 , P \ m=l e\0 \ m = . \ 0 0 1 ) .
Vascular resistance to bone was increased by both agents but this was only statistically significant in the case of PGE2 (P \m=le\ 0\ m=. \ 01) . A significant (P\ m=l e\ 0 \ m = . \ 0 0 1 ) reduction in strontium was also produced by PGE2. In each group the relationship between bone blood flow and strontium clearance was then analysed. Only the PGE2-treated group had a slope of the regression which was statistically different from both the control animals and the other drug-treated groups. Treatment with PGE2 therefore resulted in a dose-related INTRODUCTION Previous work in this laboratory using the perfused canine tibia has shown that injection of metabolic inhibitors directly into the tibia nutrient artery signifi¬ cantly increased the net extraction of 85Sr (McCarthy & Hughes, 1986) . The results indicate that the meta¬ bolic activity of bone actively controls the efflux of ions from the exchangeable mineral pool and there¬ fore the distribution of 85Sr. Recently it has been demonstrated that parathyroid hormone (PTH) and prostaglandin E, (PGE2) produce a rapid inhibition of Ca uptake in chick and rat bone (Shaw & Dacke, 1985; Dacke & Shaw, 1987) . These authors suggested that this represented a novel inhibitory mechanism which could be reconciled with the plasma calcium model of Talmage & Grubb (1977) but conceded that a vascular mechanism could be involved. These results conflict with those of Parsons & Robinson (1971) , who found an initial influx of Ca into bone. It has been suggested that this influx was an artefact due to post-mortem migration of radionuclides into bone (Dacke & Shaw, 1987) .
It has already been demonstrated that PTH and PGE2 have hypotensive actions in many vascular beds (Charbon, 1968; Messina, Weiner There were a minimum of four animals in a dose group.
In the experimental design, each group of six animals obtained were given differing doses (including none).
This was to reduce the effect of differences between groups of animals, which had been observed in previous studies.
At the end of the experiments the animals were killed using KC1 injected via the tail cannula. Both tibiae and femora were quickly removed to minimize post-mortem migration of mineral ions into bone (Tothill & MacPherson, 1978 Effects of noradrenaline and ATP Figure la shows the change in arterial blood pressure in response to noradrenaline and ATP. As expected, both these agents had a significant effect on systemic pressure. Arterial pressure was increased by noradrena¬ line (P si 0-003) and decreased by ATP (P^0-015).
Both agents affected bone blood flow (Fig. lb) (Fig. 3«) .
Bone blood flow also showed a significant change in response to PTH and PGE2 treatment (Fig. 3b) . The The clearance of 85Sr is plotted against bone flow for both PTH and PGE2 in Fig. 4 clearance by a greater amount than could be ascribed to changes in flow.
DISCUSSION
The amount of 85Sr taken up by bone depends on the rate of blood flow; the permeability of the capillaries in the bone; the extravascular fluid space volume; the uptake rate into bone from the fluid space; and the back diffusion from the fluid space into the vascular system. The vascular reactivity of bone has been described previously (Driessens & Vanhoutte, 1979; Gross, Heistad & Marcus, 1979) , and the observations of nor¬ adrenaline increasing vascular resistance in bone are in agreement with these papers. Nutton, Fitzgerald, Brown & Kelly (1984) infused ATP into the right femoral artery of dogs and found that blood flow to the right tibia was increased when compared with the left. Based on these findings, ATP was expected to increase the blood flow to bone. Our experiments did not, Hughes, 1986 ).
The differences between the present results and those reported by Dacke & Shaw (1987) could be an agerelated effect. We used rats of 300-350 g, whereas they used rats of 70-100 g when 3^4 weeks old, and 80-100 g chicks when 10-12 days old. The bone turnover will be much lower in the older animals and responses much reduced. The larger animals used in this study were required so that the arteries were sufficiently large to cannulate. Anaesthesia could be another source of difference.
Although all animals in the present study received the same anaesthetic treatment, it has been shown that anaesthesia for 1 h reduced bone blood flow in rabbits by 24% (Davies, Holloway & Pooley, 1990 
